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/ 7 • INTRODUCTION 



It is evident that any machine designed to cut, farm, or shape'mate- 
rials such as Steel , % wood, plaster, and the like is capable of smashing, 
tearing, or severing flesh and bones. Because of their intended functions, 
machines or machinery hanger, press,, grtnd, shape, form, ^and separate mate- 
riaTs with great force. An unguarded machine has no respect for materials, 
releasing its power on fingers, afcns, Tegs', eyes, and any other part of the 
human body that may get in its way. * 1 • 

These potential accidents can be reduced or eliminated in two ways: 
(L)f by knowledge of, and proper attitudes toward, safe practices, and (2) by 
designing machinery and guards iojuch a way that workers are/protected from 
dangerous -processes. Nevertheless, records kept by the'Occupational Safety 
and Health Administration during the past ffcw years clearly _£how that ■ 
machinery and machine guarding standards are some of the most violated of 
all standard's. , 

This>nodule discusses how machinery can be made safer to use by the in- 
stallation of safety guards. A study of machine actions, the functions and 
application of guards, and some of the requi rement^ for guards iSrlikely ttf 
>esu1t in safer workplaces. 



OBJECTIVES 



Upon completion of thi£ modul'e, the student^ should be able to: 

1. Expla-in why machiner guards are. necessary, and list the-1r five func- - 
. tlons. ■ (Page 3) . 

2. Explain the basic machine motions. (Page 5) 

3. Describe^ four, types of machined guarding- apd their* specific function; 

(Page 8) . • ^ 

4. Describe Jhe general requi rents' of guards, with rtqtyT to 'design, u?e, 

color, and application. (Page 13 V * (i 

'5. Desccibe proper guard-xonstructipn and some~advantages of factory-built 
guards, as opposed to<shopma v de guards. (?a.ge 19)* • . . ' 
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6. List and discuss two types of machine guards, inspections (based on fre- 
quency). (Page- 20) 

7. L^st four- general safety rules for wdrkiVig with guarded machines, and 
three cdmmon reasons* for unguarded Machinery. (Page |22) 
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SUBJECT MATTER 



O&jective i: ' Explain why mach\ne guards are necessary, 



and list their five functions. 




As recently, as forty or -fifty years ago, guards on machines were alnfost 
Nonexistent.* During the early decades of the twentieth century , .sprockets , 
drains, belts, pulleys, drive. shafts, gears', and the Hke'were normally ex- 
pired. When*someone was injured or killed on the job, it was accepted as a 
tragic but almost routine event. However, during the 1960s, there was a 
concerted move by Industry, - safety groups, and labor to set up some way^To^ 
minimize occupational accidents and deaths. As a result of the^fforts of \ 
ese groups, the Occupational Safety and Health Administration (OSHA) was x 
ish^d. One of the %fy pfoblems OSHA addressed was the guarding of 
madlNnes. « ~ / 

ince any moving part of a machine creates a hazard, mandatory^guide- 
lioes were written to govern machines and the devices necessary* to guard 
them. The primary' reason f,or machine guards is to protect $he .machine 
operator or others WtiQ may be working nearby. However, because of the great 
expense of most pieces of equipment, some guards are also designed to pro-- 
, tecfr the machine and the power transmission equipment- from damage. Damage' 
to rt(|chiner> can be causecj by operator misuse or from tools or materials be- 
ing'placed, dropped, or moved iTito .working parts* 

Guards perform a variety of (unctions. They protect the worker from 
coming 'into contact with moving parts^of a mechanism; -they decrease or re- 
move the Hkelthood of someone being caught 1p a machine at the point, where 
material 1s- being machined;* "and they enclosed belts and pulleys that provide 
power to the"mach1irv1fftj operation. £Jhey also gyard against hazards caused by 
the work being processed. For example, metal and wood chips can be thrown 
by metal turning operations and by/clrcular saws; hot metal car? be splashed 
in galvanizing* protests, and wood can be kicked back at the operator by 
ripsaws. T^e guard f 11us,tra'ted in Wgyfe 1 is designed to protect against 
^these types of hazards. ^\ ,\ 1 / * - . x 1 
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Another function of guards' is to 
protect against the hazards arising from 



4 1 

human failure. £uch things as illness, 
distraction, worry / fatigue, and anger 

# 

contribute to human failure and thus 
lead to accidents. Carefully designed 
guards can significantly decrease these 
accidents, as well' as .those arising from 
mechanical faijure such as breakage- of 
parts. When" parts are broken, they may 
be thrown, put of position and the 
machinery may malfunction, causing 
. , injury. ^ 

Guards also protect against electricat^fai lure that can^cause numerous 
hazards, Forexample, tf a storm causes a power outage and someone is ad- 
justing a machine when power is restored, an unprotected machine may resume 
it's cycle and injure the worker. "This kind of accidnet, as well as others 
caused by power failures, can be prevented by the proper guarding mechanism. 



Figure 1:* Transparent plastic 
chip and splash guard. 



ACTIVITY 1: 



1. 



List two reasons for machine guards. 

a. j 

b. * ' _* 



y 2. N^me five functions that guards perform. 



b. 
c. 
d. 
e. 



♦Answers to Activities appe^ on Page 24. 
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objective 2: Ef pi ai n the basic machine motions. 



Certain actions of machines present very specific hazards that can be" 
eliminate^ or lessened by guards. Several motions are basic to machine 
operations: rotary motion, reciprocating (back' and forth) motion, trans- 
verse motion, cutting motion, ?nd the motion necessary for 'punching, shear- 
ing, or bending. ^ 



ROTARY MOTION . • 

Wherever machine parts rotate towards e$ch otheK, or where one part ^ 
rotates toward^ a stationary object* danger'always exists. These "in- 
running nip points/ shown 1n Ffgure 2, dre frequently found where there are 
rolls for bending, - rolls for feeding and conveying stock, gears, belts, and 
pullfcys, belt conveyor terminal's", and other such machinery. Part .of .the 
danger lies in the fact that clothing or other items can be caugt\t,j£ un- 
guarded, \in-run9ing- nip points, thus injuring the part or parts of the body 
pulled inttithe equipment with the caught materials. 




Figure 2*. In-running nip points require guarding. 
Other mechanisms with dangerous* rotating motions are motor shaft ends, 
rotating bar stock, flywheels, screw conveyors /mi xing paddles, and 
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clutches. ;Hair, shop aprons, jewelry, loose clothing, gloves, or other 
items can get caught' in rbfrating tnechani sms ^that are not properly guarded, 
apd can cause serious injury to workers. ^ 

Safety standards require that guards be provided with keys that pro- 
trude on rotating shafts. When shafts extend past guards, exposed rotating 
spindles (such as those found on drills and milling machines^ create danger 
pqifcts that can cause serious injury. 




a. Projecting 4 



b, Spokes 




c. Coupling bolts 




d. Bit 



a. Turning bar stock 



f. Rotating shaft 



/ 



Figure 3. Rotating mechanisms that require guarding. 

J • 

RECIPROCATING MOTION 



Reciprocating (back and forth) mo- 
tions create pinch points whenever the ' 
machine approaches a fixed object. The 
ram of a metal Shaper (Figure 4), and the 
belt of a surface grinder both use recip- 
rocating motions. 



4 






L 


t 





Figure 4. A reciprocating 
mechani sm i creates pinch 
points at" fixed objects. 
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Transverse motions are thos* caused when a portion of the machine 
continually moves in one 'di rection while another protion of it moves in a 
cross direction. A belt sander and a pulley and belt mechanism both provide 
transverse motion. Enclosure or barrier guards must be used to /educe or 
eliminate t+ie hazards caused by reciprocating and transverse motions. 



CUTTING MOTION 



. When a machine cuts tbrough.metal , wood ^ or any other material , the 
cutting action presents a hazard at the point where stockjs inserted and 
withdrawn (the point-of-operation). See Figure 5* Milling machines, band 

saws, planing machines, lathes, Jri 1 1^ 
presses, 'circular saws, and grinders are 
dangerous because of their cutting 
action; .Guards must be used to eliminate 
injuries that can be caused by cutting 

Figure 5. } Tab^e saw illus- actions, 
trating putting action. 



POlNT.OF-OPERATipN 




-PUNCHING, SHEARING, OR BEN0ING 

Machines used for pitching, shearing, blanking, stamping, trimmirtg, 
bending, and other simimr operations are also dartgerous at the point-of- 
operation. When the power is applied to a ram, a blade, or a die, a punch- 
ing shearing, or bendjng action occurs. V hese actions normally take place 
under great force. As a result, unguarded machines of this nature can) re- 
sult in smashed, broken-, or severed limbs. Each point-of-operation (Figure 
6) must be closely guarded according to OSHA standards. 
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Figure 6, Machine motions of (a) punching, (t>) ^shearing, and 
. (c) 'bending can cause safety hazards. 

^^^^^^^^m ACTIVITY 2: ^^^^^^^^^m 

* Li st and, describe thejMve basic machine motions. 



2. 
3. 



OBJECTIVE 3: Describe four types of machine guarding 
and their specific function. 



There 'are usually several ways to reduce or eliminate the exposure to 
dangerous power transmission mechanisms and points-of-operation. Dangerous 
equipment must be replaced, redesigned, or have hazardous areas guarded. In 
practice, the five functions of guards (see Objective 1) must be carefully 
considered in relation to each particular ftiece erf equipment. Then, if it 
is considered feasible to make the equipment safe by a guarding system, a 
guard or guards should be designed or selected to ser've the .intended func- 
tions. . . • . * ' 

The selection a type of "guard is dependent upon several factors. 
Fixed enclosure guards are almost always best for the protection of power 
transmission machinery. However, point-of-operation guarding is often more 



r 
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difficult to accomplish teo&Jse Qf the variety of shapes and sizes of the 
, materials tjiat must b£ processed/ The four commcwrtypes of machine gtfirds 
are enclosure, interlocking barriers*- automatic/ and guarding by location. 
Th^ir variations are discussed fiere. . 



ENCLOSURE GUARDS 



An enclosure guard protect^ persons by preve/ting Access to dangerous 
moving parts by keeping the persons away from the hazard ^nd from its ~ , 
effects. Enclosed guwds may, be either fixed or adjustabj*. » r 

^, The preferred method 

isjthe fixed'enclosure' 

i. * 

guard that prtveofrs access 
ta hazardous a jjJ^ s b Y en " 

closing 'them completely. 
When- guards are ased on 
power^transmission Equip- 
ment, the motion is en- 
closed at a T 1 times. .-When 

used at the point-of- . 

J* " 
operation (Figure 7), the 

guard aljows passage of 

the stock but will not 

admit fingers because of - 

the limited size' of the 

feed opening. I 

An- adjustatfl^ end q- n s 

**sure guard forms* a bac- 

rier around a work point.' This barrier can be adjusted manually to conform 

,to* various .sizes* of cutters artd/or materials. The adjustable guard requires 

frequent adjustment and careful maintenance, A spring 7 loaded guard over the. 

k&ives of»a wood joint Sir {Figure 8) is *n example of an adjustable enclosure 

guard. * t - ' / - 1 




GUARD- 



Figure 7^ Fixed guard on veneer clipper^ 
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Figure .8. An example of an adjustable enclosure guard 
on a wood jointer. 



INTERLOCKING GUARDS < 

A second major type of guard is an *>terlocking guard (Figure 9). An 
interlocking barrief guard is not fixed, and may be opened or removed as 
L< required. f When tJi$. guard is in an opened pos.ition, operation of the machine 

\ f$ prevented , until t he guard is returned to its 

protective position. * Some interlocking guards do 
not allow removal fif the guard until the machine is. 
turned off and the moving parts come to a sfcop. ( 
Other interlocking guards cause the mechanism to 
come to a rapid stop if the guard is altered or 
removed. 

. An interlocking barrier guard is used to stop 
the machine or to prevent application of injurious 
pressure when ahy part of the operator's £«dy 
\ contacts the barrier. The barrier may be a bar', a 

rod, a wire, or some similar device (other than an enclosure)^ extended 
across the danger zone and interlocked electrically or mechanically with a 
broking mechanism. Electrical interlocking devices Should' be designed so 
that if they fail, they make the guarded ruachine inoperative. 

One .variation of* the interlocking guard, is the two-hand trip or control 
guard. This type of guard prevents the machine .from operating unless the 




Figufe 9. An inters 
locking guard. 
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operator uses'the pressure of both hands ol) two switch buttons or control 
levers at th^ sarte time. Thus/the operator's hands are always- clear of the 
point-of-operation, while the machine is in motion. 



AUTOMATIC GUARDS j * * 

When neither'an enclosure guard oor an 'interlocking guard is practic- 
able, an/&utomati<*guard may be jjsed.^ An automatic guard works independent- 
ly of the operator. It st6ps the machine operation -in case of danger, or 
removes the danger from the work, area with a sw££p or push-away action. 
AGt'omatic guards are used almost , exclusively for poij)t-of-operation ^juard- 
'ing'. The three types of automatic guards are*sweep, pulj-away, and electric 



eye guards. 




at^ 



The sweep device on an automatic .guard cycles with th£ machine opera- 
tion. ThaVis, when the -machine is activated by the operator, the guard 
automatically "sweeps," or pu^es across the point-of-opera(tion, removing 
with it misplaced tools, materials, or;other items that -should not be in the 
guarded area^includlng the operator- s hands. 

{ K ' Pull'-away guards (Figure*10) ai 

similar to sweeps* However, pull-aways 
* incorporate a cable-operated attach- 
ment. When the cables arfe connected to 
the machine operator's Jiands or arms, 
they act to pull the operator's body 
parts out rt of the ganger zone if they are 
left at the point-of-operatipn. Other- 
wise, the pull-aways do not interfere 
wi)th*the machine's normal operation. 

An automatic guard is sometimes 
operated by an electric eye device and a 
brake mechanisfo. If hands are in the 
danger zone as the machine starts to cy- 
cle, the beam is obscured from'a photo- 
eTectricTswitch. This causes the power to the machine to be interrupted, 
and a brake rapidly stops. the machine cycle. 



Figure Iff. Pull -away guard. 



14 
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Tne electricVye method oY machine guarding has several .limitations. 

First, it is expensive to Install. Also, its use is generally limited to 

slVw-speed machines, with friction clutches or- other means -of stopping the 

.machtoe- ^riYig the operating "c^cle. 

- - ■ , f 

GUARDING BY LOCATION^ , > • , ' - 

Operators (^machinery used. exclusively for power transmission purposes 
can'be protected from hazards by the "guarding by 1 ocat ion" .method.- Fqc-w*^' 
.ample, if the- belt and >jl ley drive on an exhaust fan were located*in a spe- 
cial locked room or abasement 1 , (and if some othe* conditions were met), 
guarding requl rements cbuld be waived. In most ca^es, power transmission 
equipment c^n be left unguarded if 'it is permanently located more than seven 
feet above the floor, everyone should be advised 1 , however, that shafting, 
belts and pulleys, and other such power transmtttin|$|i?chinery under work- 
benches are hazardous and must be guarded on al lj e^^ed sides* 

A barrier guard protects persons fram injury byjceeping them from jaov~- 
ing into a danger area.' The" barrier may be designed\oHceep' someone from 
failing or slipping into a dangerous opening, or it may prevent access to^a 
piece of service equipment (such as an .air compressoc or an electric trans- 
former). A barrier guard may also serve to keep persons out of an area that -v 
is subject to acid splash. 



ACTIVITY "3: 



List f<jjlr types of mach.ine guards and describe the func- 



tion of each. 
1. 
2. 
3. 
4. 



4 
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opJECTiVE^: Describe th^ene^al requirements, of 
guards with regard t& deStg^/use, 'color, andapplica- 



tion. 



Where 



A'll power transmitting wechanUms and all points-of-op~eratien on 
machines fhust be guarded, and guardl must be properly maintained, 
possible; the guard* shocrld be fix^d^to the machine or secured ejsewfcere if 
attachment to the machine is impossible. Care must be'takento ensure that 
.the guatd itstflf does not pose a hazap^. 

Other specific recommendat^ons^for the design, of acceptable machine 

guards are listed below. Guards must -always - 

Conform to the standards set by the American National Standards Insti- 
tute (ANSI).. • " *' > . 

v • • 
8H considered and used as a permanent part of the machinery. 

^ designed and constructed tp- afford maximum protection to, the machine 
operator and all co-workers* \ * ^ 
Prevent access to the danger zone while the machine is in operation. 
Not weaken the' structure of tfffe machine. 

Not caUsp un/lue discomfort to the operator .nor interfere with the oper- 
ator's efficient use of ^e "machine. f • 

Be,de£igned to provide for ea$$ ot di ling \ adjusting, inspecting, and 
' repairing the machine. (Guards that Jtfysj; be removed so that the 

machine can be inspected acd serviced often cause considerable loss of 
production time* When this happens,. the guard is often Removed from 
the machinery and left off. Jhfis is, of course, against regulations.) 

' • Be durable and resistant'to fire,' wear, and, corrosion. 

vBe*strong enpugh to "resist normal wear and impact. They should also be 

relatively maintenance-free. 

Guards- should not contribute to safety hazards by causing a sense of 

false security 'Or by actual ly xrea£lng pinch points, sharp corners, rough 

edges, splinter*, or other danger points. 

• They^hould, if possible, t>e the interlocking type so that a removed or 
out-of-position guard trill -cause the machinery to be inoperative.* 

4 • They shouldbe painted to beet ANSI (American National Standards Insti- 
• * ttite) color coding recommendations. . 



16 . 
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These guard design characteristics, if adhered to, could help save 
^ countjess numbers of workers and fc students from injury each year^. 

While the use^of colors is often/for .safety purposes, it neten was in- * 
tended that color, doding substitute fir proper guarding; Standard dolors 
are -used to identify bo.th safe and unsafe- parts of mechanical "tfevices. 
Bright orange is the fsjor designated/by ,ANSI (American National Standard > 
Z531 1 ) as the standard color to^highlight dangerous parts ofmachines, or 
energized equipment, which Will shock, cut, crush, Qr otherwise injure. 

Orange shotrid be painted on. such parts of machinery as the exposed 
edges or cutting deyicesfthe i^sicte of enclosure^ doQrs, and on other guards 
around moving equipment to emphasize a "caution" situation^ ^ * 

In addition to the ^etjufrement that guards be designed properly,* care 
and instruction should be given in an attempt* to ensure that they are prop- 
erly used. v ^All persons operating and working near machinery and machines 
musf^fdevelop a proper attitude of respect for both the equipment and the, 
guards. Students and workers alike must be properly supervised in safe work 
procedures, and compliance with safety regulations -must be demanded, 
■ "/ The following, are recommendations of the* National Safety Council (NSC) 
for the ^afe use O of guarded machinery. 

1> No guard "tfhould be adjusted or removed for any reason by anyone, unless 
' (a) specific permission's given by the Supervisor, (b) th$ person con- 
cerned is specifically trained, and (c) machine adjustment is consid- 
ered a normal part of the worker's joto * 

2. No machine should be started unless the guards are in place and in good 
J condition,, Defective ormissing guard* should be reported to the fore- 
* man immediately. / — , 

3. - Whenever safeguard*^* devices are remoyed to repair, adjust or ser- 

, # vice equipment (lubrication and ijiaintenance) , the power for the equip T 

* ment should be turned' off , and the main switch locked and tagged. 
t , * * • 

4. . No one should be permitted to work on or around mechanical equipment 

while wearing neckties", ; loose chrthing, watches, rings, or other 
; jewel ry. f _ ' • ' ' 

Although the OSHA regulations (in "General Industry, Safety and Health 
. Regulations/ Part 1910) should be consulted for specific detailed require- 
</ ments of machinery and machine giM^dlng, the following is intended to point 
out some of- the more frequently needed Warding practices for different 
types of "common equipment. 
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. Circular saw guards^must be constructed -to "slide in grooves/or tracks 
that are accurately machined, 
t^p blade for all positions. 



This wilTensure exact^guarfr aTlgnm^pt with 




Figure 11., Guard" on saw 
with circular blade. 



Hinged sa\TT^ibles must" be constructed ,,so 
tliat.the table can be firmly secured in any 
posi-tion 1n true alignment with^the saw. i 
Belts, puVleys,' gears, shafts, and -other' mov- 
ing part's* must be guarded at. all tijnes. 

Each power-driven woodworking machine 
shouJd be provided w,ith a disconnect switch 
thjt xan be locked in the OFF position.' Ctr- 
jjilar saws must be provided with a hood^that' 
covers the saw at all times to the depth- of ■ 
the teeth, and the hood should automatically * 
adjust itself to, and remain in contact 
with, the material being cut {Figure 11). A .spreader and anti-kickback * 
"^Stevice sh6ul^ b? provided, and any exposed part; of the saw^ behind or be^*#h 
thV^tahle sKoultJ'be guarded* % - ■ ■ • 

' In addition to the hood 
enclosing^ the blade of a 
radial saw, an adjustable stop 
should be provided to limit 
forward tr^el. The hiead 
should* atomatical ly return t\ 
the starting position.' When 
used for ripping, a' spreader 
.and anti-kickback device (Fig- 
ure 1£) must be Used to pre- 
vent ^material from squeezing > 
the blade, or from being 
/• thrown back at the operator. 

Figure 12. Antt-k1ckback' device on the , No saw, cutter head, or 

feed side* of* an eflglng ^ma chine. > , # 
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tool col far should be placed or mounted on a rna'chine arbor unless the tool v 
has been accurately 'machined to fit the arbor. i * " „ 

Combs (featherboards) or suitable jigs, for use in holding work against 
the shaper or cutter, must be provided when a staijd^rd' guard cannot be used 
in such operations' as dadoing, grooving, molding, or rabbeting. ^ 

All portions of a band^w bladey except for the working .portion 
between the guide rolls and the table, must be fully enclosfefi. The machine* 
must also be provided w.ith a tensidn-control device tfb indicate-the proper 
tension for. the saws used on t Ke machipe. * 

0 

Hand-fed planers, or jointers must be ^quipped with cylindrical not 
square,*- heads, and the opening in the ta'ble must be^fr&pt as small as pos- 
sible. The cutting heads of this machine, both horizontal and vertical, - 
must be" covered with .a guard. v ^ 

The chains and sprockets of all double-^nd tenoning machines must be • 
entirely closed, except for the portion of the chain used for conveying the 
stock. All cutting heads and saws, if used, must be cohered by metaj 
guards. < 

Whether rotating or 'not, the cutting heads of woodwturning lathes must 
be covered as completely as possible by hoods or shields hinged- to the 
machine so that' they can be J if^ed : b*ck to^allow* for ^adjustments. Lathes 
used for turning long pieces "of wood stock, and held onl.y by the .two cen- 
ters, jnust be equipped with long curved guards* extendin^over the^tops of 
the lathes to prevent jny stock that /is loose" s fCQn^ing thrown. 

The feed rolls of self-fed sanding machines must # *be protected with a 
firmly secured, semi -cylindrical guard to prevenJt the operator's hand from 
coming into contact with the in-running roljs at any point. Drum, dfsk, and 
belt sanding machines must be enclosed by^ exhaust d^ict hoocfs that cover all 
but the work portions of those machines, sanders should have guards at 

}each tn-rurvning nip point on the power tranSmi ssion -and % feed roll parts. 

All* abrasive wheels must* be covered With guards strong enough to with- 
Stand the shock of a bursting wheel, and the exposed (or work contact) tor- 
tion of the' wheel should not be more than one-folifth of the entire wheel. 
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The operator shouVd use only "the exposed periphery fror circumference) of the 
whefel. Wrk re$ts that .support the material being ground must be strongly * 
constructed ^d, designed to be adjustable to the wearing down of -the wheel. 
The work test must haye* a maximum .wheel clearance of one-eighth of an inch 
to prevent the work from becoming jammed between the wheel and *the rest it- 
self. sVnce Vn operator stands in front of the wheel opening, the guard 
must be cort strutted scMhat it can be (adjusted to the decreasing diameter or 
wearing down Qf the wheel. The di starve between thle guard and the\wheel 
Should never, be mo^e than one-fourth of an inch. , 

The operator of a grinder, and of any power equipment, must wear a fac.e 
shield and goggles at all times. . 

Machines using f ul T * revolution clutches must have a single-stroke nech- 
anism. Foot treadles must be protected with a fixed guard t0 ;^£v ent unin- 
tentional operation caused by falling objects, or by a foot a^idehtally 
placed on the treadle. A nonslip pad must cover the treadle. 

The operating Severs of hand-operated power presses and shears must be 
equipped' with a spring latch to prevent premature yr accidental tripping. 

r - ( 

TJne levers of presses with more than one operating station niust be inter- 

i locked. The machine must be protected against unintentional repeats,* and 

the operator mu$t be able to Joclt the main power disconnect switcl^only in 

the OFF position. It is the employer's responsibility to provide and ens,ur* 

the proper use of point-of-operation guards and deyices on every operation 

✓ \ — * 

performed by a power press or shear. , The guards ^nd devices used must pre-* 

vent hands or fingers frpm entering tKjsr danger zone at all times. The guard 

must not create, a pinch poiit between itself and moving machine parts. 

When using metal -turning la£bes, caution must be taken to'guard against 

flying cfjips and to prevent loose clothjng from being caught by revolving 

work or a workholding attachment. A clear plastic shield (refer b&ck to 

Figure i) should be attached at the 'back of the lathe so that' the shield can 

be lowered into place over the stock and the stock holding devices." With 

the guard in place, the' operator" is then protected from the revolving chuck 

or lathe dog, from metal chips, and' from the splaSh of cutting fluids. The 

guard ^ill also help prevent accidental contact with the revolving work. • 

Co'ntact with pinch points, and ^the -cutting tool point-of-operat jon is also 
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prevent/sd. All gearing, belts, and other power transmitting m$cMnery on 
the lathe must be completely enclosed, \ v * 

When drilling or 'boring, work must be secured in positiofr for drill- 
ing. Work must not be hejd Manually, as it might be^ pul led out of«the hands 
and cut or crush them as it rotates. . Hands must not be used to clear away 
chips from the drill stable or materia>s being drilled, / . \ 

To guard' the p^jnt-of-operation for boring aVfd dri 1 1 fng operations, a 
telescoping or spring safety guard may be attached to the machines. As the 
spindle descends, the guard compresses and contains the chij^**while at .the 
same time k^ping fingers and loose clothing or hair from contacting the 
revolving qjtter. 

The primary danger present at milling machines is contact of the fin- 
gers, arm, or clotMng with cevolving cutteifs. ^^To^avoid this, chips shouljd 
not be brushed away from the work area witfv^ne hands,." Adjustments should 
never *e made tot the machine while the machife /fe in motion. Transparent 
plastjc splash antl enclosure guards, similar to those recommended for 
lathes, should be used, ' 



ACTIVITY 4: 



1.' List six requirements for all types of guards, 

• » • / 

* a - = 1 : 

b. . ' 



c. 



e. 
f. 



2. Name four recommendations of the National Safety 
Council for the safe use of guarded machinery. 

' i. : . : " 



b. 



c. * ( / 



d. ■ . V 
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Describe proper guard construction and 
?s ( 

shopmade^juards. 



OBJECTIVE 5: 

Some advantages of factory-built guards, as (Jpposed to 



To ensure that a guard functions as it is intended, it fs 'important 
that it be constructed of#suitable materials, that it have proper opening 
dimensions for needed visibility, aryd that distortion or movement be negli- 
gible. M^tal is generally the preferred material for guards; however, wood 
and plastic are often suitable. 

The framework Jor structure) of guards is usually made of suxh mate- 
rials as bar stock, strap s^eel , or pipe. Enclosures are then 'made from ex- 
pagded metal, perforated sheet, solid sheet metal, • qp wire mestu The .use of 
wood ftfr a guard should be especially avoided if the guard will be. subjected 
\o high impact or to rot. Wooden guards that become oil-soaked can also 
present a fire hazard. 

While there are advantages and disadvantages of the use of various' 
guard mat^ials, all should have' certain features. Some of these features 
are presented here: , * 

The mateMal selected should be in accordance with accepted standards. 

As nearly as possible, guards jhould be designed to appear to be an 
integral part of the machine. 



<v 



They should guard what they are intended to guard. 

They should have no sharp edges. 

They should create no additional hazards, such. as \ripping or obstruct- 
ing. % r . ' 

They should be secured firmly to the machine or to the floor. 

They should not distract the operator. 

They must not interfere with controls, the oiling, or the adjusting of._ 
the machine. ' (Hipcjed or removal parts should bg provided for this« 
purpose.) '* . • , \^ " 

It should be^ossible to'remove fhem for repair?. ' 

Filler materials shoy^ conform to accepted standards. 7 
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The cost-conscious teacher, industrial manager, on supervisor often 
'makes a decision to shop-make guards rather than to buy them from the manu- 
facturer. In mosf«ases, this practice is undesirable. and unproductive. 
However', factocy-bui If guards for olde^-pieces of equipment are often not , 
available and must.be shop-built, tf {o, the utmost care^ould be taken to 
ensure that *he guard meets required standards and needs, studies have 
shown that f*ctory-bui It .guards are generally much more advantageous than 
shop-made guards in the following ways: 

. '• They are less expensive. -When the costs- of materials, engineering • 
time, construction time, and retrofitting, are considered, the cost of 
shop-made guards is high. 
. They conform- to machine/design and OSHA requirements. A factory-bull^, 

• guard, professionally engineered, produced, and tested for a specj , 
piece- of equipment, is most likely to conform to design, production, 

i and regulatory requirements. 

• They have improved durability and need less maintenance. Purchased 
guards are generally known to be more serviceable than shop-made 
guards. 

• They are generally installed properly and guaranteed. When guards are 
purchased" from the factory there is little chance that the guard must 
be forced to fit. If the guard 1s installed at the factory, it is 
usually installed properly, and the manufacturer bears the legal 
responsibility for the guard, guaranteeing its fit and function. 



J. 



ACTIVITY 5: 



Describe four advantages- of factory-bui It guards, as- 
^opposed^tp^ shop -made guards. , 



2. 
3. 
4. 



objective 6: "List and discuss two types of machine 
guard inspections (based on frequency). 



One of the' results of the Occupational Safety and Health .Act of 1970 
was that inspections of workplaces and equipment are now regul arly, made. 
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The frequency of these inspections varies with the different aspects of the 
workplace, but machine$ x shoulc* inspected at least -ev?ry 60 days. When 
machines are inspected, guards should a,ls»o be inspected., In addition, . 
guards ^should be cocked on" $ periodic, planned basis, berth when the 
equipment- is not in use, and when ^he machines are being operated. 

During shift shut-down, thorough inspection should be mad^to ensure 
that the guards are. of the proper types, both for guarding power 
transmission equipment arfd for point-of-operation guarding. Persons 
inspecting guards should check to determine whether guards are in place, 
whether they are properly adjusted, whether tfce guards themselVes present 
safety hazards, and whether they meet Ippl i cable ANSI standards and state 
requi rements. ^ 

Periodic inspections during work t-4flie.s should^seek to determine two 
things: (1) that safety guards are being used properly, and (2) that 
pr9tective devices are available and used., 

" Sometirfcs it may be necessary to make special inspections of machinery* 
^nd machine guards. Specj^k inspections should be made (1) when new • 
equipment is installed, (2$fcfc?l there has been a report /that a guard is 
missing, out* of adjustment, or otherwise incorrect, and (3) when an accident 
has occurred. If any of these conditions exist, immediate attention should 

1 ' 8* 

be given to determine that all guarding is suitable. 



ACTIVITY «r 



V 



Name three occasions whfch may necessitate a special 
inspection. 

1. ' ; ; 

2. , 

3. ; ' 
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OBJECTIVE 7: List four general safety; rules for working 
with guarded machines, and three common reasons for * 
unguarded machinery. 



1. 
2. 



4. 



Four general rules apply to the operation of guarded machines. 

Replace all brokeji or missing guards. { DO NOT OPERATE THE MACHINE 
^tfTRGUT THEM. / „ s 

On.Ty qualified personnel should remove or adjust guards. Ijt may be 
necessary to remove a guard to allow for equipment repair or , 
adjustment. Sometimes the auard itself may require adjustment because 
Of wear or damage, or so thfat it will accommodate stock being used. 

Shut off power to a macMne^ be for£\^d justing or removing a guard. 

NEVER circumvent a guard. To circumvent a guard means to make the ' 
guard inoperative or to defeat its purpose. If the guard is an 
^interlocking type, workers may alter the Interlocking device-so the 
machine will runwithout proper guard, protection. 

Usually an altered guard (is worse than no guartf at all. Since an 
altered jguard, or a guard that ;has been circumvented in some way, often 
jives a false sense of security, Injuries often occur. 

Although guards are required by law and exist primarily for the 
protection of workers, some work|*M resent them and avoid using them. SomQ 
of the reasons given by workers for removing or circumventing guards are 
listed below. None of them is acceptable. * 

• The guard interferes with work AWhile a guard sometimes makes work 
less convenient, ttere is usuqlly only a^s.hort adjustment period while 

, the worker become^accustomed to it. # After. £Kjs period, the worker 
/falls into the new. pattern or rhythm of movement made necessary by the 
' , guard, and accepts its presence. * 

• The guard is not needed - Usual ly-workers who say this are 
overconfident of their abilities or intent upon proving their superior 
skills and coordination. .However, overconf idence or a need to prove 
oneself are often the cause of Occidents. , 

• The guard slows down production - Guards that slow down production 
should be redesigned to Wet safety and production requirements. < 
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ACTIVITY 7: 



1. Name the four general safety rules for v/orking with ' s 
+ guarded machines. 

a. ; , i 

5. r 



d. 



2. Name three unacceptable reasons for unguarded 
machinery. 



a. 
b. 
c. 
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ANSWERS TQ ACTIVITIES 
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ACTIVITY 1 % . 

l/ a. <To protect the machine operator. r 

b* To protect the machin^. 
2* a. Protect against* contact with moving parts of a mechanise. 
J). * Protect ^gainst hazards of work in process. • 
Protect agaiwt human failure. , 
Protect against mechanical failure. 
Protect against electrical failure.. 

ACTIVITr 2 - / 

4. Rotating - machine parts, rotate toward^each other or a part rotates 

J« toward a stationary object. — - ' * 
2t Reciprocating motion - back and Yorth movement (as the belt of a 
surface grinder) . m 

3. Transverse - a portion of the machine moves in one direction while 
another, portion, maves in a cros$ direction. 

4. Cutting - when *a machinejcuts through wood, metal } or other material. 

5. Ru/ichfng, shearing, bending - taKe place under great force; motionjs 
t . **carri«ed out when power is applied to a ram, blade, or die. 



)sure guard protect! persons *by c 
inq persons away from the hazard. 



covering a danger area or by' 



ACTIVITY 3- s^y^ , ^/ 4 

1. Enclos 

keeping persons away t 

Interlocking guard prevents operation of a mechanism when a. guard is 
not in Us intended position of rtfi "{Jtl&i^ng. 

Automat 1c k guard stops machine operation in\:a$e o{ danger, or removes 
danger from the work area by pulling orjpushing operator's body 
ts % out 0? the 'danger zone 

rding by locatlpft-^f he Vocation of ^^ngerous machinery or 

iirfot 



2. 



3. 



4. 



AUtO 



machine* action is such that personnel wi 
near enough to be injured. 



tave access to it or be 



i 



4 * 
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ACTIVITY 4 ' 

1. Any six of the bulleted list on page 11; also, that the guards should 

be a/fixed to the "machine, or elsewhere. • * 

« ■> 

2. All four of the. numbered list on page 12. 

activity's • * > m . * % * * 

1. Less expensive. • 

2. Conform to machine design and OSHA requirements. 
3.. Improved durability. * 

4.. Properly, installed and guaranteed. ' 

ACTIVITY 6 * i 

1. When new equipment is installed. 

2. When ther*e has ^een a repoijt that a guard is missing, that a guard is 
out of adjustment, or other guard complaint. 

3. "When an accident has occurred. 

ACTIVITY 7 

1. - a. Replace or report $11 broken or missing guards. 

b. Only qyalifieti personnel should Temove or adjust fua'rds. 

siuit off power to a machine before adjustment or removal of a 




guard 

d. *J^/er circumvent (defeajt th^trfpose) of a guard. 

2. a. Guard interferes with work". 

b. Guard is not needed. . . 

t c. GuarS slows dowrv production. 



■ c 
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